The grade of vascularisation of malignant tumours as well as their oxygen supply are factors of vital interest, since the response of tumour cells to irradiation may be modified and influenced by them (eg Thomlinson & Gray, 1955; Wright & Howard-Flanders, 1957) . However, precise data on the vascularity of human neoplastic tissues are largely lacking in the literature, probably because there is no reliable and readily available method for its measurement. We have therefore developed a procedure with which to obtain fairly substantial data on the number of vessels in a given tissue wherein use is made of a histochemical procedure for the demonstration of alkaline phosphatase, an enzyme present quite distinctively in the endothelial cells of the arterial part of the terminal vascular system (Kabot & Furth, 1941; Stutte, 1974; Urbach & Graham, 1962; Lennert, 1961; Leder, 1967) .
Fresh frozen sections were cut at 5 gim from unfixed tissue of 10 cases of colorectal carcinoma. Depending on the size of a given tumour, 2-6 tissue blocks were prepared in each of the cases. For comparison and control, tissue from the adjacent normal mucosa was also sectioned.
The sections were incubated for 30 min in the following medium (Stutte, 1967) : 4 drops (0.2 ml) of a 5% solution of sodium nitrite in distilled water and 4 drops (0.2 ml) of a 5% solution of triaminotritolyl-methanechloride (Fuchsin B) in 2N HCI were mixed and diazotised for 1 min. Then, 40 ml of 0.05 M propanediol buffer, pH 9.75, were added. The pH was adjusted to 9.4 with 2N NaOH, and 10mg of naphthol AS-BI phosphate, dissolved in ml of dimethylformamide, were admixed. The mixture was filtered into a coplin jar. After incubation, the slides were thoroughly rinsed in tap water and mounted in glycerine jelly.
Positive structures were stained brilliant red with varying intensity depending on their enzymatic activity. The reaction product was amorphous and revealed a precise localisation. There was a yellow background staining but no formation of interfering cyrstals.
In tumour tissue, the small arterioles as well as the arterial parts of the capillaries stood out very clearly and were easily discernible and identifiable because they exhibited the strongest positivity of all the tissue elements. The distribution of the vessels was relatively inhomogeneous and irregular ( Figure  1 ). In some areas, not only were the vessels positive, but also parts of the newly formed stromal connective tissue. In such areas it was sometimes impossible to identify positive vessels clearly and to distinguish them from positive connective tissue elements. Some neutrophils were also reactive but much weaker than the vessels. Occasionally, a few large vessels with wide lumina were observed, and in rare cases a few tumour cells were weakly positive. However, these components did not interfere with positive vessels because of the extremely strong reaction of the latter and because of the profound morphological differences between positive capillaries and other positive elements.
In contrast to the tumour tissue, the normal mucosa exhibited a very regular vascular pattern. If the mucosa was cut parallel to its surface, only vascular cross sections could be detected, while sections that were cut perpendicularly to the mucosal surface disclosed only longitudinal vascular sections ( Figure 2) . Usually, however, most parts of the normal mucosa were cut transversely resulting in a mixture of cross sections and longitudinal sections.
Although alkaline phosphatase is stained only on the arterial side of the capillary network, the method can be accepted as providing data representative of the total vascularisation, because any functionally active capillary network must contain both an arterial and a venous side, otherwise there would be no blood flow.
For pre-evaluation, the entire area of one section per case was photographed at a magnification of x 98. All photomicrographs were put together, which resulted in a sort of map of the respective tissue section. This panoramic picture was divided into squares of 3 x 3 cm in size, each representing an area of 0.09 mm2. Within these squares, the lengths of all stained small vessels were measured, and all vascular cross sections in each square were counted. Large vessels and areas of positive interference (newly formed connective tissue elements) were not evaluated. A minimum of 105 and a maximum of 331 squares were analysed per case depending on the size of the given section.
When the data that were gained by measuring the lengths of the vessels were compared with those obtained by counting the vascular cross sections only, no significant differences between these two parameters were found. Therefore, it sufficed just to count cross sections and this, of course, could be done directly at the microscope so that the timeconsuming and complicated photomicrographic procedure could be avoided. Statistically (Table I) . (Figure 1 ), while in the normal mucosa the vessels are quite evenly arranged (Figure 2) . Consequently, the mean values render too simple an impression of the very complex and varying vascularisation of the tumour tissue.
With reference to the efficiency of our procedure in comparison with the lectin binding method with Ulex europeus agglutinin I, the following points can be made: The latter does not only stain blood vessels, but also lymphatic vessels (Borisch et al., 1983; Fujime et al., 1984) . Consequently, the lectin binding method is of limited utility for a selective analysis of blood vessels. Furthermore, positivity for UEA I is encountered with a variety of tumours, such as those of the gastrointestinal tract or of the urinary bladder (Kuhlmann et al., 1983) . Therefore, the method presented herein is superior.
Other methods have been reported to demonstrate tissue vessels, viz perfusion with India ink (eg Lewis, 1927; Gabbert et al., 1982) , in vivo angiography (Billing and Lindgren, 1944) , selective erythrocyte staining (Lindgren, 1945) , and stains for elastin (Ryan and Barmhill, 1983) . The first two procedures are complicated, time-consuming and require expensive laboratory equipment. Thus, we do not regard them as useful and above all, the respective results cannot be directly compared with our data. The third method demonstrates erythrocytes, but these cannot be accepted as reliable indicators of blood vessels. Finally, elastin is not a component of capillaries and can be found only in large vessels.
Only few results have been published with which our data can be compared. For example, Wendling et al. (1985) applied a method that allowed direct measurement of oxyhaemoglobin saturation of single red blood cells within tumour microvessels. By this method, essentially similar conclusions were reached: They found that in tumour tissue (colorectal carcinomas) the grade of oxygenation of the erythrocytes was significantly lower than that of erythrocytes within vessels of the normal rectal mucosa. Also, they described considerable interand intra-specimen variations and this corresponds very well with our results.
Other studies which could possibly serve as references concern animal tumours or human tumour xenografts. Again, the respective data are hardly comparable with ours.
In summary, the present method provides for practicable examination of the vasculature of a given tumour. However, caution should be exercised over conclusions drawn from such measurements with respect to the overall and general effect of irradiation on a given tumour. According to our data, the distribution of the vessels in tumours is very inhomogeneous. This may mean that every tumour contains areas in which the neoplastic cells may be fairly well supplied with oxygen while in other regions the supply may be markedly deficient. In the former areas, the irradiation could possibly be much more effective than in the latter. Thus the possibility has to be taken into account that any malignant colorectal neoplasm may contain a variety of tumour cell compartments which differ to an indeterminate extent from each other as far as their oxygen dependent radiosensitivity is concerned.
